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Description

[0001] This application claims the benefit of Korean
Patent Application Nos. 10-2015-0149346 filed on Octo-
ber 27, 2015, and 10-2016-0030467 filed on March 14,
2016, the entire contents of which are incorporated here-
in by reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure relates to a display de-
vice having a slim profile and rigidity.

Discussion of the Related Art

[0003] With the development of the information socie-
ty, various demands for display devices have been in-
creasing. Various display devices, such as liquid crystal
displays (LCDs), plasma display panels (PDPs), electro-
luminescent displays (ELDs), vacuum fluorescent dis-
plays (VFDs), and organic light emitting diode (OLED)
displays, have been recently studied and used to meet
various demands for the display devices.

[0004] An OLED display panel may display an image
by depositing an organic material layer capable of emit-
ting light on a substrate, at which transparent electrodes
may be formed. The OLED display panel may be thin
and flexible. Many studies on structural characteristics
of display devices including the OLED display panel have
been carried out.

SUMMARY OF THE INVENTION

[0005] Inoneaspect, thereis provided a display device
comprising a display panel, a rear frame in a rear of the
display panel, and a front frame positioned between the
display panel and the rear frame and coupled with the
display panel and the rear frame, the frontframe including
a plate portion facing the display panel and a side frame
formed at a side or an edge of the plate portion, wherein
the side frame includes a first side wall adjacent to a side
of the display panel and extended from the plate portion,
a second side wall located near a side of the first side
wall and exposed to outside, a first bending portion ex-
tended from the first side wall and connecting the first
side wall to an end of the second side wall, and a second
bending portion extended from the other end of the sec-
ond side wall and bent from the second side wall toward
the rear frame or the front frame.

[0006] According to another aspect of the present dis-
closure, the front frame may have an air path between
the first side wall and the second side wall.

[0007] According to another aspect of the present dis-
closure, the side frame may further includes a third side
wall adjacent to a side of the rear frame, separated from
the first side wall or the plate portion, and connected to
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the second bending portion.

[0008] According to another aspect of the present dis-
closure, the rear frame may be bonded to a back surface
of the front frame, and the display panel may be attached
to a front surface of the front frame.

[0009] According to another aspect of the present dis-
closure, the side frame may be formed along an entire
perimeter of the plate portion of the front frame.

[0010] According to another aspect of the present dis-
closure, the side frame may have a curved surface. The
curved surface may be formed between the first side wall
and the first bending portion, between the first bending
portion and the second side wall, and between the sec-
ond side wall and the second bending portion.

[0011] According to another aspect of the present dis-
closure, the side frame may have an edge. The edge
may be formed between the first side wall and the first
bending portion, between the first bending portion and
the second side wall, and between the second side wall
and the second bending portion.

[0012] According to another aspect of the present dis-
closure, the display device may further include a member
layer electrically connected to the display panel. The front
frame may include an opening in the plate portion, and
the member layer may pass through the plate portion of
the front frame through the opening.

[0013] According to another aspect of the present dis-
closure, the rear frame may include a plate portion facing
the plate portion of the front frame. The plate portion of
the rear frame may include a beam formed by protruding
a back surface of the plate portion of the rear frame
through pressing.

[0014] According to another aspect of the present dis-
closure, the beam may form a closed loop on the plate
portion of the rear frame.

[0015] According to another aspect of the present dis-
closure, the display device may further include a rigid bar
coupled with the beam of the rear frame at a back surface
of the rear frame.

[0016] According to another aspect of the present dis-
closure, the front frame and the rear frame may include
aluminum (Al).

[0017] According to another aspect of the present dis-
closure, an air gap may be formed between the display
panel and the plate portion of the front frame.

[0018] According to another aspect of the present dis-
closure, the first bending portion and the second bending
portion may be exposed to the outside.

[0019] According to another aspect of the present dis-
closure, a thickness of the front frame may be less than
a thickness of the rear frame.

[0020] In another aspect, there is provided a display
device comprising a display panel and a module cover
in a rear of the display panel, the module cover including
a plate portion positioned corresponding to a back sur-
face of the display panel and forming a plane of the mod-
ule cover, a side wall extended from the plate portion and
positioned adjacent to a side of the display panel, and a
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reinforcement wall bent toward an inside of the module
cover at an end of the side wall and positioned near to
the side wall.

[0021] According to another aspect of the present dis-
closure, the reinforcement wall may be formed in parallel
with the side wall.

[0022] According to another aspect of the present dis-
closure, the reinforcement wall may be bent toward the
display panel at an end of the side wall and bent toward
the side wall while being adjacent to a side of the display
panel.

[0023] According to another aspect of the present dis-
closure, the reinforcement wall may be formed in a pipe
shape.

[0024] According to another aspect of the present dis-
closure, the reinforcement wall may be formed on all of
sides of the module cover.

[0025] According to another aspect of the present dis-
closure, the display device may further include a rein-
forcement plate positioned between the display panel
and the plate portion of the module cover and attached
to the plate portion.

[0026] According to another aspect of the present dis-
closure, the reinforcement plate may include uneven por-
tions extended in an up-down direction or a left-right di-
rection of the display device.

[0027] According to another aspect of the present dis-
closure, the display device may further include an adhe-
sive plate between the reinforcement plate and the plate
portion of the module cover.

[0028] According to another aspect of the present dis-
closure, the adhesive plate may be formed in a mesh
shape.

[0029] According to another aspect of the present dis-
closure, the adhesive plate may be attached to the plate
portion, and the reinforcement plate may be attached to
the adhesive plate.

[0030] According to another aspect of the present dis-
closure, the display panel may be an organiclightemitting
diode (OLED) display panel.

[0031] According to another aspect of the present dis-
closure, the display device may further include a back
cover in a rear of the module cover.

[0032] According to another aspect of the present dis-
closure, the display panel may be fixed to the module
cover using an adhesive member.

[0033] According to another aspect of the present dis-
closure, an air gap may be formed between the back
surface of the display panel and the module cover.
[0034] According to another aspect of the present dis-
closure, the side wall may protrude beyond a front surface
of the display panel toward a front of the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
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cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention. In the drawings:

FIGS. 1 to 4 illustrate configuration of a display de-
vice according to an embodiment of the invention;
FIGS. 5 to 25 illustrate examples of a display device
according to an embodiment of the invention;

FIG. 26 illustrates an example of a display device
according to an embodiment of the invention;
FIGS. 27 to 31 illustrate examples of bending a frame
according to an embodiment of the invention;
FIGS. 32to 35 illustrate examples of a side or a com-
er of a display device according to an embodiment
of the invention;

FIGS. 36 and 37 illustrate examples of a heat dissi-
pation effect of a display device according to an em-
bodiment of the invention;

FIGS. 38 and 39 illustrate coupling examples of a
display panel according to an embodiment of the in-
vention;

FIGS. 40 to 44 illustrate coupling examples of a dis-
play device according to an embodiment of the in-
vention; and

FIGS. 45 to 49 illustrate examples of a cross section
of a display device according to an embodiment of
the invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0036] Reference will now be made in detail embodi-
ments of the invention examples of which are illustrated
in the accompanying drawings. Since the present inven-
tion may be modified in various ways and may have var-
ious forms, specific embodiments are illustrated in the
drawings and are described in detail in the present spec-
ification. However, it should be understood that the
presentinvention are notlimited to specific disclosed em-
bodiments, but include all modifications, equivalents and
substitutes included within the spirit and technical scope
of the present invention.

[0037] The terms “first’, 'second’, etc. may be used to
describe various components, but the components are
not limited by such terms. The terms are used only for
the purpose of distinguishing one component from other
components. For example, a first component may be
designated as a second component without departing
from the scope of the present invention. In the same man-
ner, the second component may be designated as the
first component.

[0038] Theterm "and/or" encompasses both combina-
tions of the plurality of related items disclosed and any
item from among the plurality of related items disclosed.
[0039] When an arbitrary component is described as
"being connected to" or "being linked to" another com-
ponent, this should be understood to mean that still an-
other component(s) may exist between them, although
the arbitrary component may be directly connected to, or
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linked to, the second component. In contrast, when an
arbitrary component is described as "being directly con-
nected to" or "being directly linked to" another compo-
nent, this should be understood to mean that no compo-
nent exists between them.

[0040] The terms used in the present application are
used to describe only specific embodiments or examples,
and are not intended to limit the present invention. A sin-
gular expression can include a plural expression as long
as it does not have an apparently different meaning in
context.

[0041] In the present application, the terms "include"
and "have" should be understood to be intended to des-
ignate that illustrated features, numbers, steps, opera-
tions, components, parts or combinations thereof exist
and not to preclude the existence of one or more different
features, numbers, steps, operations, components, parts
or combinations thereof, or the possibility of the addition
thereof.

[0042] Unless otherwise specified, all of the terms
which are used herein, including the technical or scientific
terms, have the same meanings as those that are gen-
erally understood by a person having ordinary knowledge
in the art to which the present invention pertains. The
terms defined in a generally used dictionary must be un-
derstood to have meanings identical to those used in the
context of a related art, and are not to be construed to
have ideal or excessively formal meanings unless they
are obviously specified in the present application.
[0043] The following embodiments of the present in-
vention are provided to those skilled in the art in order to
describe the presentinvention more completely. Accord-
ingly, shapes and sizes of elements shown in the draw-
ings may be exaggerated for clarity.

[0044] Hereinafter, an embodiment of the invention is
described using an organic light emitting diode (OLED)
display panel as an example of a display panel. Other
display panels may be used. For example, a plasma dis-
play panel (PDP), a field emission display (FED) panel,
and a liquid crystal display panel may be used.

[0045] In what follows, a display device may include a
first long side LS1, a second long side LS2 opposite the
first long side LS1, a first short side SS1 adjacent to one
end of the first long side LS1 and one end of the second
long side LS2, and a second short side SS2 opposite the
first short side SS1.

[0046] In the embodiment disclosed herein, the first
short side SS1 may be referred to as a first side area;
the second short side SS2 may be referred to as a second
side area opposite the first side area; the first long side
LS1 may be referred to as a third side area which is ad-
jacent to the first side area and the second side area and
is positioned between the first side area and the second
side area; and the second long side LS2 may be referred
to as a fourth side area which is adjacent to the first side
area and the second side area, is positioned between
the first side area and the second side area, and is op-
posite to the third side area.
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[0047] Theembodimentof the invention describes that
lengths of the first and second long sides LS1 and LS2
are longer than lengths of the first and second short sides
SS1 and SS2 for the sake of brevity and ease of reading.
However, the lengths of the first and second long sides
LS1 and LS2 may be almost equal to the lengths of the
first and second short sides SS1 and SS2.

[0048] Inthe following description, a first direction DR1
may be a direction parallel to the long sides LS1 and LS2
of the display device, and a second direction DR2 may
be a direction parallel to the short sides SS1 and SS2 of
the display device.

[0049] A third direction DR3 may be a direction vertical
tothefirstdirection DR1 and/or the second direction DR2.
[0050] In the embodiment disclosed herein, the first
direction DR1 and the second direction DR2 may be com-
monly referred to as a horizontal direction. Further, the
third direction DR3 may be referred to as a vertical direc-
tion.

[0051] In another point of view, a side or a surface, on
which the display device displays an image, may be re-
ferred to as a front side or a front surface. When the
display device displays the image, a side or a surface,
at which the image cannot be observed, may be referred
to as a back side or a back surface. When the display
device is observed at the front side or the front surface,
the first long side LS1 may be referred to as an upper
side or an upper surface. In the same manner as the first
long side LS1, the second long side LS2 may be referred
to as a lower side or a lower surface. Further, the first
short side SS1 may be referred to as a left side or a left
surface, and the second short side SS2 may be referred
to as a right side or a right surface.

[0052] Further, the firstlong side LS1, the second long
side LS2, the first short side SS1, and the second short
side SS2 may be referred to as edges of the display de-
vice. Positions where the first long side LS1, the second
long side LS2, the first short side SS1, and the second
short side SS2 meet one another may be referred to as
comers. For example, a position where the first long side
LS1 and the first short side SS1 meet each other may be
referred to as a first corner C1; a position where the first
long side LS1 and the second short side SS2 meet each
other may bereferred to as a second comer C2; a position
where the second short side SS2 and the second long
side LS2 meet each other may be referred to as a third
comer C3; and a position where the second long side
LS2 and the first short side SS1 meet each other may be
referred to as a fourth comer C4.

[0053] Inthe embodimentdisclosed herein, a direction
from the first short side SS1 to the second short side SS2
or a direction from the second short side SS2 to the first
short side SS1 may be referred to as a left-right direction
LR. A direction from the first long side LS1 to the second
long side LS2 or from the second long side LS2 to the
first long side LS1 may be referred to as an up-down
direction UD.

[0054] FIGS.1to4illustrate adisplay device according
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to an embodiment of the invention.

[0055] Referring to FIG. 1, one surface of a display
panel 110 may be observed in front of a display device
100. The one surface of the display panel 110 may dis-
play an image. The display panel 110 may be divided
into an active area, on which the image is displayed, and
an inactive area, on which the image is not displayed. A
bezel may be positioned at an edge of a front surface of
the display device 100 and may include the inactive area.
[0056] Referring to FIG. 2, a module cover 120 may
include a plate portion 120P and a side wall SW. The
module cover 120 may support the display panel 110.
To this end, the module cover 120 may be made of a
metal material. The module cover 120 may be made of
a slim metal or an ultra slim metal. Thus, the plate portion
120P may be made of a metal material and may be made
of a slim metal or an ultra slim metal. The side wall SW
may be positioned at an edge of the plate portion 120P.
The plate portion 120P and the side wall SW may be
formed as one body. Alternatively, the side wall SW may
be formed separately from the plate portion 120P and
may be coupled with the plate portion 120P. The side
wall SW may have a thickness greater than a thickness
of the plate portion 120P, or the same thickness as the
plate portion 120P. The module cover 120 may include
the plate portion 120P and the side wall SW through the
pressing. An area of the plate portion 120P may corre-
spond to an area of the display panel 110. The side wall
SW may be positioned on a first long side 120LS1, a
second long side 120LS2, a first short side 120SS1, or
a second short side 120SS2 of the module cover 120.
[0057] The display panel 110 may be positioned on a
front surface of the plate portion 120P and may be flex-
ible. The display panel 110 positioned on the front surface
of the plate portion 120P may be provided with predeter-
mined rigidity by the module cover 120. A length of a first
long side 110LS1 of the display panel 110 may be slightly
shorter than a length of the first long side 120LS1 of the
module cover 120. A length of a first short side 110SS1
of the display panel 110 may be slightly shorter than a
length of the first short side 120SS1 of the module cover
120. The display panel 110 may be attached to the plate
portion 120P or inserted into the module cover 120. The
display panel 110 may be attached to the plate portion
120P or inserted into the plate portion 120P.

[0058] The display panel 110 may be provided at the
front surface of the display device 100 and may display
an image. The display panel 110 may divide the image
into a plurality of pixels and may output the image while
controlling color, brightness, and chroma of each pixel.
The display panel 110 may be divided into the active
area, on which the image is displayed, and the inactive
area, on which the image is not displayed. The display
panel 110 may generate light corresponding to red,
green, or blue color in response to a control signal.
[0059] The rigidity, which is provided for the display
panel 110 by the module cover 120, may vary depending
on a depth of the module cover 120.
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[0060] Referringto FIG. 3, the display device 100 may
include a back cover 130. The back cover 130 may be
positioned in the rear of the display device 100. The back
cover 130 may be positioned in a portion of the rear of
the module cover 120 and may cover most of a back
surface of the module cover 120. The back cover 130
may be formed of a synthetic resin. For example, the
back cover 130 may be positioned on a lower part of the
back surface of the module cover 120. When the back
cover 130 is positioned in a portion of the rear of the
module cover 120, the back cover 130 may not affect a
total thickness of the display device 100. Namely, a thick-
ness of the display device 100 except the back cover 130
may be regarded as the total thickness of the display
device 100.

[0061] Referring to FIG. 4, the display device 100 may
include a power supply unit P, a driver D, and a tuner T.
The power supply unit P may supply electric power to
the display device 100. The driver D may controlanimage
display operation of the display panel 110 included in the
display device 100. The tuner T may receive broadcast
information or external input information and provide it
for the driver D. The back cover 130 may cover the power
supply unit P, the driver D, and the tuner T.

[0062] FIGS. 5 to 25 illustrate examples of a display
device according to an embodiment of the invention.
[0063] Referring to FIG. 5, the side wall SW may be
positioned at one end of the plate portion 120P. The one
end of the plate portion 120P may be an edge of the plate
portion 120P. The side wall SW may form a wall at one
end of the plate portion 120P. The side wall SW may
have a predetermined thickness T2. The plate portion
120P and the side wall SW may be formed as one body.
The plate portion 120P and the side wall SW may be
formed through a press process. In this instance, a height
T1 of the side wall SW may be regarded as the total
thickness of the display device 100. For example, T1 may
be about 4.8 mm, and T2 and T3 may be about 1.8 mm.
[0064] In order to secure the rigidity required in the
display device 100 while making the total thickness T1
of the display device 100 slim, the thickness T3 of the
plate portion 120P, the thickness T2 of the side wall SW,
and the height T1 of the side wall SW may be related to
one another. For example, when the total thickness T1
of the display device 100 decreases, the thickness T3 of
the plate portion 120P or the thickness T2 of the side wall
SW may decrease. Further, when the thickness T3 of the
plate portion 120P or the thickness T2 of the side wall
SW decreases, the rigidity required in the display device
100 may be reduced. Thus, because making the total
thickness T1 of the display device 100 slim may lead to
a reduction in the rigidity required in the display device
100, the structural rigidity of the display device 100 needs
to be sufficiently considered.

[0065] Thedisplaypanel110may be positionedinfront
of the module cover 120. The display panel 110 may be
positioned on a front surface of the module cover 120.
The display panel 110 may be placed on the front surface
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of the module cover 120. In this instance, the display
panel 110 may be inserted into the module cover 120 or
attached to the module cover 120 and fixed to the module
cover 120. The display panel 110 may be coupled with
the module cover 120 by an adhesive member ST. The
adhesive member ST may be, for example, a double-
sided tape or a synthetic resin.

[0066] A space AG maybeformedbetween the display
panel 110 and the module cover 120. The space AG may
be used to improve heat dissipation ability of the display
panel 110. Namely, heat, that may be generated in the
display panel 110, may be diffused into the entire area
of the display device 100 through the space AG.

[0067] ReferringtoFIG. 6, one end of the side wall SW
may protrude beyond the front surface of the display pan-
el 110 toward the front of the display device 100 by H1.
Namely, a height T1 of the side wall SW may be greater
than a sum of a thickness of the display panel 110, a
thickness of the adhesive member ST, and a thickness
T3 of the plate portion 120P. Hence, a damage of the
front surface or the side of the display panel 110 may be
prevented.

[0068] Referring to FIGS. 5 and 6, one surface of the
side wall SW forming a portion of the front surface of the
display device 100 may be a cutting surface OS of a
material forming the module cover 120. When the module
cover 120 is made of a metal material, the cutting surface
OS is exposed to the outside and oxidized. Namely, the
cutting surface OS may be rusted. Hence, a subsequent
process for the cutting surface OS may be necessary.
Forexample, the cutting surface OS may be covered with
a syntheticresin for oxidation prevention. The cutting sur-
face OS may lead to an increase in the number of man-
ufacturing processes of the display device 100 or an in-
crease in the manufacturing cost of the display device
100.

[0069] Referring to FIGS. 7 and 8, the module cover
120 may include a curved portion 120R. The curved por-
tion 120R may be formed by rounding a portion of the
back surface or a portion of the side of the module cover
120. Namely, an edge of the back surface or the side of
the module cover 120 may be rounded. The curved por-
tion 120R may be formed at an edge of the side wall SW
and an edge of the plate portion 120P and thus may be
formed at both the side wall SW and the plate portion
120P. The curved portion 120R may prevent an object
or a human body from being damaged by the sharp edge
of the display device 100.

[0070] Referring to FIG. 9, the plate portion 120P may
have a slimmer thickness. The side wall SW may have
a slimmer thickness T2. The side wall SW may include
a first side wall SW1 and a second side wall SW2. A
height T1 of the first side wall SW1 may form the entire
thickness of the display device 100, and the second side
wall SW2 may be positioned on one side of the first side
wall SW1. The second side wall SW2 may be positioned
beside the first side wall SW1 side by side with the first
side wall SW1. In this instance, a position of the second
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side wall SW2 may be a direction toward the inside of
the display device 100. The second side wall SW2 may
be separated from, may be adjacent to, or may adjoin to
the first side wall SW1. The second side wall SW2 may
be referred to as a reinforcement wall.

[0071] Thefirstside wall SW1 and the second side wall
SW2 may be formed as one body. For example, when
the first side wall SW1 is formed of a metal material, the
second side wall SW2 may be extended from the first
side wall SW1 while bending. In this instance, a cutting
surface OS may face toward the inside of the display
device 100. The fact that the cutting surface OS faces
toward the inside of the display device 100 may mean
that the cutting surface OS faces toward the inside of the
module cover 120. Namely, the cutting surface OS may
face the plate portion 120P. Hence, a subsequent proc-
ess for the cutting surface OS may be unnecessary. As
a result, the number of manufacturing processes of the
display device 100 or the manufacturing cost of the dis-
play device 100 may decrease.

[0072] The side wall SW may have a bending surface
SWR. The bending surface SWR may be formed by ex-
tending the second side wall SW2 from the first side wall
SW1 while bending the second side wall SW2. In this
instance, the bending surface SWR may face toward the
front of the display device 100. Namely, the bending sur-
face SWR may be exposed to the outside of the display
device 100. In this instance, when the module cover 120
is made of a metal material, the bending surface SWR
may be in a state where antioxidation processing has
been already performed on the module cover 120.
[0073] As the side wall SW includes the first side wall
SW1 and the second side wall SW2, rigidity of the side
wall SW may be improved. In other words, the rigidity of
the side wall SW may be maintained or improved even
if the entire thickness T1 of the display device 100 de-
creases. Namely, the module cover 120 having the
above-described configuration may have the larger rigid-
ity compared to when the module cover 120 includes only
a single plate. For example, T1 may be about 4.6 mm,
and T2 or T3 may be about 0.6 mm.

[0074] Referring to FIG. 10, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, athickness of the adhesive member ST, and a thick-
ness T3 of the plate portion 120P. Hence, a damage of
the front surface or the side of the display panel 110 may
be prevented.

[0075] Referringto FIG. 11, the display device 100 may
include a reinforcement plate 120A. The reinforcement
plate 120A may be positioned inside the module cover
120. The reinforcement plate 120A may be positioned in
the rear of the display panel 110. The reinforcement plate
120A may be positioned between the display panel 110
and the module cover 120. The reinforcement plate 120A
may be positioned on the front surface of the plate portion
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120P and attached to the plate portion 120P. The rein-
forcement plate 120A may be positioned between the
adhesive member ST and the module cover 120. Name-
ly, the reinforcement plate 120A may be attached to the
front surface of the plate portion 120P, the adhesive
member ST may be fixed to a portion of a front surface
of the reinforcement plate 120A, and the display panel
110 may be fixed to the module cover 120 by the adhesive
member ST. In this instance, the reinforcement plate
120A may be coupled with or fixed to the plate portion
120P using an adhesive. For example, T1 may be about
4.6 mm, T2 may be about 0.6 mm, a thickness of the
reinforcement plate 120A may be about 0.5 mm to 0.6
mm, a thickness of the plate portion 120P may be about
0.6 mm, and T3 may be about 1.1 mm to 1.2 mm.
[0076] Hence, the embodimentoftheinvention canim-
prove the entire rigidity of the module cover 120 while
slimly maintaining the entire thickness of the display de-
vice 100.

[0077] Referring to FIG. 12, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, a thickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0078] ReferringtoFIG. 13, thedisplay device 100 may
include an adhesive plate 120M. The adhesive plate
120M may be positioned between the module cover 120
and the reinforcement plate 120A. The adhesive plate
120M may be formed in a mesh shape. The adhesive
plate 120M may improve a coupling strength or an ad-
hesive strength between the module cover 120 and the
reinforcement plate 120A as well as structural rigidity of
the module cover 120.

[0079] The reinforcement plate 120A may be a first re-
inforcement plate, and the adhesive plate 120M may be
a second reinforcement plate. Furthermore, the rein-
forcement plate 120A may be a first plate, and the adhe-
sive plate 120M may be a second plate.

[0080] Referring to FIG. 14, an adhesive plate 120M
may be positioned between the module cover 120 and
the reinforcement plate 120A. The adhesive plate 120M
may be coupled with or attached to one surface of the
module cover 120, and the reinforcement plate 120A may
be coupled with or attached to one surface of the adhe-
sive plate 120M. Namely, the adhesive plate 120M may
more strongly couple the reinforcement plate 120A with
the module cover 120. An adhesive ST2 may be formed
between the plate portion 120P and the reinforcement
plate 120A. The adhesive ST2 may be positioned in an
empty space of the adhesive plate 120M.

[0081] For example, an adhesive may be applied to
the plate portion 120P, the adhesive plate 120M may be
placed on the plate portion 120P, and the reinforcement
plate 120A may be placed on the adhesive plate 120M.
In this instance, the adhesive may be naturally applied
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to an empty space of the adhesive plate 120M. Hence,
a coupling strength or an adhesive strength of the plate
portion 120P, the reinforcement plate 120A, and the ad-
hesive plate 120M may be further improved. Further, the
rigidity of the module cover 120 may be further improved.
The rigidity of the module cover 120 may include twist
rigidity as well as bending rigidity.

[0082] Referring to FIG. 15, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, athickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0083] Referring to FIG. 16, the reinforcement plate
120A may be bendingly formed. The reinforcement plate
120A may include uneven portions 120AP and 120AC.
The uneven portions 120AP and 120AC may be extend-
ed in an up-down direction UD of the reinforcement plate
120A or the display device 100. The uneven portions
120AP and 120AC may be extended in a left-right direc-
tion LR of the reinforcement plate 120A or the display
device 100. Hence, the reinforcement plate 120A may
have the higher rigidity while maintaining a predeter-
mined thickness.

[0084] The reinforcement plate 120A may be separat-
ed from the plate portion 120P by a predetermined dis-
tance due to the uneven portions 120AP and 120AC,
thereby forming a space S. When the reinforcement plate
120A is coupled with the plate portion 120P using an
adhesive, a large amount of adhesive may be applied to
the space S. Hence, an adhesive strength between the
plate portion 120P and the reinforcement plate 120A may
be improved. The reinforcement plate 120A including the
uneven portions 120AP and 120AC may provide the
higher rigidity for a large screen display device.

[0085] Referring to FIG. 17, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, athickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0086] Referring to FIG. 18A, the display device 100
may include a pipe SWP. The module cover 120 may
include the pipe SWP. The pipe SWP may be positioned
at one end of the side wall SW. The pipe SWP may be
positioned inside the side wall SW. The pipe SWP and
the side wall SW may be formed as one body. Alterna-
tively, the pipe SWP and the side wall SW may be formed
separately and coupled with each other. The pipe SWP
may have a closed shape forming a circle R, or may have
an open shape not forming a circle R. Hence, the bending
rigidity of the side wall SW of the module cover 120 may
be improved. Further, the twist rigidity of the side wall
SW of the module cover 120 may be improved. The pipe
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SWP may be referred to as areinforcement wall. Further,
the side wall SW may be referred to as the first side wall,
and the pipe SWP may be referred to as the second side
wall.

[0087] The first side wall SW and the second side wall
SWP may be formed as one body. For example, when
the first side wall SW is formed of a metal material, the
second side wall SWP may be extended from the first
side wall SW and bent while being wound toward the
inside of the module cover 120. In this instance, a cutting
surface OS may face toward the inside of the display
device 100. The fact that the cutting surface OS faces
toward the inside of the display device 100 may mean
that the cutting surface OS faces toward the inside of the
module cover 120. Namely, the cutting surface OS may
face the plate portion 120P or the first side wall SW.
Hence, a subsequent process for the cutting surface OS
may be unnecessary. As a result, the number of manu-
facturing processes of the display device 100 or the man-
ufacturing cost of the display device 100 may decrease.
[0088] In this instance, when the module cover 120 is
formed of a metal material, the second side wall SWP
may be in a state where antioxidation processing has
been already performed on the module cover 120. Thus,
subsequent antioxidation processing may be unneces-
sary for the second side wall SWP exposed to the front
ofthe display device 100. As a result, the number of man-
ufacturing processes of the display device 100 or the
manufacturing cost of the display device 100 may de-
crease.

[0089] Referring to FIG. 18B, the pipe SWP may be
positioned on all of four sides of the module cover 120.
For example, a first long pipe SWPL1 may be positioned
on the first long side LS1, a second long pipe SWPL2
may be positioned on the second long side LS2, a first
short pipe SWPS1 may be positioned on the first short
side SS1, and a second short pipe SWPS2 may be po-
sitioned on the second short side SS2. Hence, the bend-
ing rigidity or the twist rigidity of the module cover 120
may be entirely improved.

[0090] Referring to FIG. 19, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, a thickness of the adhesive member ST, and a thick-
ness T3 of the plate portion 120P. Hence, a damage of
the front surface or the side of the display panel 110 may
be prevented.

[0091] ReferringtoFIG. 20, the display device 100 may
include a reinforcement plate 120A. The reinforcement
plate 120A may be positioned inside the module cover
120. The reinforcement plate 120A may be positioned in
the rear of the display panel 110. The reinforcement plate
120A may be positioned between the display panel 110
and the module cover 120. The reinforcement plate 120A
may be positioned on the front surface of the plate portion
120P and attached to the plate portion 120P. The rein-
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forcement plate 120A may be positioned between the
adhesive member ST and the module cover 120. Name-
ly, the reinforcement plate 120A may be attached to the
front surface of the plate portion 120P, the adhesive
member ST may be fixed to a portion of a front surface
of the reinforcement plate 120A, and the display panel
110 may be fixed to the module cover 120 by the adhesive
member ST. In this instance, the reinforcement plate
120A may be coupled with or fixed to the plate portion
120P using an adhesive. For example, T1 may be about
4.6 mm, T2 may be about 0.6 mm, a thickness of the
reinforcement plate 120A may be about 0.5 mm to 0.6
mm, a thickness of the plate portion 120P may be about
0.6 mm, and T3 may be about 1.1 mm to 1.2 mm.
[0092] Hence,the embodiment ofthe invention canim-
prove the entire rigidity of the module cover 120 while
slimly maintaining the entire thickness of the display de-
vice 100.

[0093] Referring to FIG. 21, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, athickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0094] Referring to FIG. 22, an adhesive plate 120M
may be positioned between the module cover 120 and
the reinforcement plate 120A. The adhesive plate 120M
may be coupled with or attached to one surface of the
module cover 120, and the reinforcement plate 120A may
be coupled with or attached to one surface of the adhe-
sive plate 120M. Namely, the adhesive plate 120M may
more strongly couple the reinforcement plate 120A with
the module cover 120. An adhesive ST2 may be formed
between the plate portion 120P and the reinforcement
plate 120A. The adhesive ST2 may be positioned in an
empty space of the adhesive plate 120M.

[0095] For example, an adhesive may be applied to
the plate portion 120P, the adhesive plate 120M may be
placed on the plate portion 120P, and the reinforcement
plate 120A may be placed on the adhesive plate 120M.
In this instance, the adhesive may be naturally applied
to an empty space of the adhesive plate 120M. Hence,
a coupling strength or an adhesive strength of the plate
portion 120P, the reinforcement plate 120A, and the ad-
hesive plate 120M may be further improved. Further, the
rigidity of the module cover 120 may be further improved.
The rigidity of the module cover 120 may include twist
rigidity as well as bending rigidity.

[0096] Hence,the embodiment ofthe invention canim-
prove the entire rigidity of the module cover 120 while
slimly maintaining the entire thickness of the display de-
vice 100.

[0097] Referring to FIG. 23, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
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greater than a sum of a thickness of the display panel
110, a thickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0098] Referring to FIG. 24, the reinforcement plate
120A may be bendingly formed. The reinforcement plate
120A may include uneven portions 120AP and 120AC.
The uneven portions 120AP and 120AC may be extend-
ed in an up-down direction UD of the reinforcement plate
120A or the display device 100. The uneven portions
120AP and 120AC may be extended in a left-right direc-
tion LR of the reinforcement plate 120A or the display
device 100. Hence, the reinforcement plate 120A may
have the higher rigidity while maintaining a predeter-
mined thickness.

[0099] The reinforcement plate 120A may be separat-
ed from the plate portion 120P by a predetermined dis-
tance due to the uneven portions 120AP and 120AC,
thereby forming a space S. When the reinforcement plate
120A is coupled with the plate portion 120P using an
adhesive, a large amount of adhesive may be applied to
the space S. Hence, an adhesive strength between the
plate portion 120P and the reinforcement plate 120A may
be improved. The reinforcement plate 120A including the
uneven portions 120AP and 120AC may provide the
higher rigidity for a large screen display device.

[0100] Hence, the embodimentofthe invention canim-
prove the entire rigidity of the module cover 120 while
slimly maintaining the entire thickness of the display de-
vice 100.

[0101] Referring to FIG. 25, one end of the side wall
SW may protrude beyond the front surface of the display
panel 110 toward the front of the display device 100 by
H1. Namely, a height T1 of the side wall SW may be
greater than a sum of a thickness of the display panel
110, a thickness of the adhesive member ST, and a thick-
ness T3. Hence, a damage of the front surface or the
side of the display panel 110 may be prevented.

[0102] FIG. 26 illustrates an example of a display de-
vice according to an embodiment of the invention.
[0103] A side wall SW1 may form a wall at one end of
a plate portion 120P. The side wall SW1 may have a
predetermined thickness T2. In order to secure rigidity
required in the display device 100 while making a total
thickness T1 of the display device 100 slim, a thickness
T3 of the plate portion 120P, the thickness T2 of the side
wall SW, and the height T1 of the side wall SW may be
related to one another.

[0104] This may mean that when the total thickness
T1 of the display device 100 decreases, the thickness
T3 of the plate portion 120P or the thickness T2 of the
side wall SW1 may decrease. Further, when the thick-
ness T3 of the plate portion 120P or the thickness T2 of
the side wall SW1 decreases, the rigidity required in the
display device 100 may be reduced.

[0105] Thus, because making the total thickness T1 of
the display device 100 slim may result in a reduction in
the rigidity required in the display device 100, the struc-
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tural rigidity of the display device 100 needs to be suffi-
ciently considered.

[0106] The display panel 110 may be inserted into a
module cover 120 or attached to the module cover 120
and fixed to the module cover 120. The display panel 110
may be coupled with the module cover 120 through an
adhesive member ST. The adhesive member ST may
be, for example, a double-sided tape or a synthetic resin.
[0107] The side wall SW may include a first side wall
SW1 and a second side wall SW2. The first side wall
SW1 and the second side wall SW2 may be formed as
one body. The side wall SW may have a bending surface
SWR. The bending surface SWR may be formed by ex-
tending the second side wall SW2 from the first side wall
SW1 while bending the second side wall SW2.

[0108] Thedisplay device 100 may include a reinforce-
ment plate 120A and an adhesive plate 120M. The rein-
forcement plate 120A may be positioned between the
display panel 110 and the module cover 120. The adhe-
sive plate 120M may be positioned between the module
cover 120 and the reinforcement plate 120A. The adhe-
sive plate 120M may be formed in a mesh shape. The
adhesive plate 120M may improve a coupling strength
or an adhesive strength between the module cover 120
and the reinforcement plate 120A as well as structural
rigidity of the module cover 120.

[0109] An adhesive ST2 may be formed between the
plate portion 120P and the reinforcement plate 120A. The
adhesive ST2 may be positioned in an empty space of
the adhesive plate 120M. For example, an adhesive may
be attached to the plate portion 120P, the adhesive plate
120M may be placed on the plate portion 120P, and the
reinforcement plate 120A may be placed on the adhesive
plate 120M. In this instance, the adhesive may be natu-
rally applied to an empty space of the adhesive plate
120M.

[0110] Hence, a coupling strength or an adhesive
strength of the plate portion 120P, the reinforcement
plate 120A, and the adhesive plate 120M may be further
improved. Further, the rigidity of the module cover 120
may be further improved. The rigidity of the module cover
120 may include twist rigidity as well as bending rigidity.
[0111] Aheatsink 120H may be positioned on the back
surface of the display panel 110. The heat sink 120H may
be positioned adjacent to the back surface of the display
panel 110. The heat sink 120H may be positioned be-
tween the display panel 110 and the reinforcement plate
120A.

[0112] The heat sink 120H may be coupled with the
reinforcement plate 120A. The heat sink 120H may be
coupled with a front surface of the reinforcement plate
120A by an adhesive member ST3. For example, the
heat sink 120H may include aluminum (Al).

[0113] The heatsink 120H may absorb heat generated
in the display panel 110. The heat sink 120H may widely
transfer the absorbed heat. Namely, the heat generated
in the display panel 110 may be processed by the heat
sink 120H.
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[0114] In the display device 100 having the configura-
tion of FIG. 26, a structure for securing the rigidity may
be complicated, and the number of manufacturing proc-
esses or the manufacturing cost may increase. Further,
heat generated in the display panel 110 may not be effi-
ciently dissipated to the outside of the display device 100.
Namely, the heat, that is generated in the display panel
110 and is transferred to the heat sink 120H, may not be
smoothly dissipated from the inside to the outside of the
display device 100.

[0115] FIGS. 27 to 31 illustrate examples of bending a
frame according to an embodiment of the invention.
[0116] Referring to FIG. 27, a frame 122 may be bent.
The frame 122 may include a plate portion 122P and a
side wall 122SW1 by the bending. The frame 122 may
be bent once (including a first bending operation B1).
The frame 122 may be bent by a press machine. In this
instance, the frame 122 may be bent to form a straight
line or a curved line. The frame 122 may have the same
length L1 before and after the bending.

[0117] Referringto FIG. 28, the frame 122 may be bent
twice (including first and second bending operations B1
and B2). A direction of the second bending operation B2
may be opposite to a direction of the first bending oper-
ation B1. For example, if the first bending operation B1
of the frame 122 is performed in a counterclockwise di-
rection, the second bending operation B2 of the frame
122 may be performed in a clockwise direction. The frame
122 may include a plate portion 122P, a side wall
122SWH1, and a bending portion 122C1 by the bending.
The frame 122 may have the same length L1 before and
after the bending.

[0118] Referringto FIG. 29, the frame 122 may be bent
three times (including first, second, and third bending op-
erations B1, B2 and B3). A direction of the second bend-
ing operation B2 may be opposite to a direction of the
first bending operation B1, and a direction of the third
bending operation B3 may be the same as the direction
of the second bending operation B2. For example, if the
first bending operation B1 of the frame 122 is performed
in a counterclockwise direction, the second bending op-
eration B2 and the third bending operation B3 ofthe frame
122 may be performed in a clockwise direction. The frame
122 may have the same length L1 before and after the
bending.

[0119] Referringto FIG. 29, the frame 122 may include
a first side wall 122SW1, a bending portion 122C1, and
a second side wall 122SW2 by the bending. The first side
wall 122SW1 may be positioned at an edge of a plate
portion 122P. The first side wall 122SW1 may be extend-
ed from the edge of the plate portion 122P. The second
side wall 122SW2 may be positioned on one side of the
first side wall 122SW1. The second side wall 122SW2
may be positioned outside the first side wall 122SW1.
Namely, the first side wall 122SW1 may be positioned
between the plate portion 122P and the second side wall
122SW2. The second side wall 122SW2 may be posi-
tioned in parallel with the first side wall 122SW1. An air

10

15

20

25

30

35

40

45

50

55

10

gap AG may be formed between the first side wall
122SW1 and the second side wall 122SW2.

[0120] The bending portion 122C1 may connect the
first side wall 122SW1 and the second side wall 122SW?2.
The bending portion 122C1 may connect one end of the
first side wall 122SW1 to the second side wall 122SW2.
The second side wall 122SW2 may be extended longer
than the first side wall 122SW1. Namely, a length or a
height of the second side wall 122SW2 may be greater
than a length or a height of the first side wall 122SW1.
[0121] Referringto FIG. 30, the frame 122 may be bent
four times (including first, second, third, and fourth bend-
ing operations B1, B2, B3 and B4). A direction of the
fourth bending operation B4 may be the same as the
direction of the third bending operation B3. For example,
if the third bending operation B3 of the frame 122 is per-
formed in a clockwise direction, the fourth bending oper-
ation B4 of the frame 122 may be performed in the clock-
wise direction. The frame 122 may have the same length
L1 before and after the bending.

[0122] The frame 122 may include a first side wall
122SWH1, a first bending portion 122C1, a second side
wall 122SW2, and a second bending portion 122C2 by
the bending. The second bending portion 122C2 may be
extended from one end of the second side wall 122SW2.
The second bending portion 122C2 may be positioned
opposite the first bending portion 122C1. An air gap AG
may be formed between the first bending portion 122C1
and the second bending portion 122C2. The second
bending portion 122C2 may be positioned on a lower part
of a plate portion 122P or the first side wall 122SW 1.
[0123] Referringto FIG. 31, the frame 122 may be bent
five times (including first, second, third, fourth, and fifth
bending operations B1, B2, B3, B4 and B5). A direction
of the fifth bending operation B5 may be the same as the
direction of the fourth bending operation B4. For exam-
ple, if the fourth bending operation B4 of the frame 122
is performed in a clockwise direction, the fifth bending
operation B5 of the frame 122 may be performed in the
clockwise direction. The frame 122 may have the same
length L1 before and after the bending.

[0124] The frame 122 may include a first side wall
122SW1, a second side wall 122SW2, a first bending
portion 122C1, a second bending portion 122C2, and a
third side wall 122SW3 by the bending. The first side wall
122SW1 may be positioned at an edge of a plate portion
122P. The second side wall 122SW2 may be positioned
in parallel with the first side wall 122SW1. The first side
wall 122SW1 may be positioned between the plate por-
tion 122P and the second side wall 122SW2. The first
bending portion 122C1 may connect the first side wall
122SW1 and the second side wall 122SW2.

[0125] The third side wall 122SW3 may be positioned
on one side of the second side wall 122SW2. The third
side wall 122SW3 may be positioned inside the second
side wall 122SW2. Namely, the third side wall 122SW3
may be positioned between the plate portion 122P and
the second side wall 122SW2. The third side wall
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122SW3 may be positioned on a lower part of the first
side wall 122SW1. In this instance, the third side wall
122SW3 may be adjacent to the plate portion 122P while
being positioned on the lower part of the first side wall
122SW1. Further, the third side wall 122SW3 may be
separated from the first side wall 122SW1 or the plate
portion 122P. Namely, an air gap AG may be formed
between the third side wall 122SW3 and the first side
wall 122SW1 or between the third side wall 122SW3 and
the plate portion 122P.

[0126] ThelengthL1 ofthe frame 122 described above
may be converted into a surface area of the frame 122.
Namely, when the frame 122 is bent while maintaining
the same length L1, the frame 122 may be bent while
maintaining the same surface area. In another point of
view, the surface area of the frame 122 may increase by
the bending of the frame 122. The fact that the surface
area of the frame 122 increases may mean that the frame
122 efficiently transfers heat to the outside. Thus, heat
dissipation efficiency of the frame 122 may be improved.
Namely, heat dissipation of the frame 122 may be im-
proved due to the bending of the frame 122 in a limited
space.

[0127] In another point of view, an air path AP may be
formed at one side of the frame 122. The air path AP may
be connected to the outside of the display device 100.
Namely, air may enter from and/or may be discharged
to the outside of the display device 100. The air may enter
and/or may be discharged through the above-described
air gap AG. In other words, the air gap AG may be used
as the air path AP.

[0128] Heat, that is transferred to the frame 122
through the air path AP formed by bending the frame 122
several times, may be dissipated to the outside of the
display device 100. Namely, the heat dissipation of the
frame 122 may be improved through the bending of the
frame 122.

[0129] FIGS. 32 to 35 illustrate examples of one side
or one corner of a display device according to an embod-
iment of the invention.

[0130] Referring to FIG. 32, a frame 122 may include
a side frame SF on one side. The side frame SF may be
positioned at an edge of a plate portion 122P. The side
frame SF may be positioned on an upper side, a lower
side, a left side, and/or a right side of the plate portion
122P. The side frame SF may be formed along a perim-
eter of the plate portion 122P.

[0131] Forexample, the side frame SF may be formed
on a first long side LS1, a second long side LS2, a first
short side SS1, and/or a second short side SS2 of the
plate portion 122P. The side frame SF may include a first
side wall 122SW1, a second side wall 122SW2, a third
side wall 122SW3, a first bending portion 122C1, and a
second bending portion 122C2. The side frame SF may
be referred to as a heat sink. The side frame SF may be
referred to as a rigid roll.

[0132] Thefirst side wall 122SW1 and the first bending
portion 122C1 may form an edge E, the first bending

10

15

20

25

30

35

40

45

50

55

1"

portion 122C1 and the second side wall 122SW2 may
form an edge E, the second side wall 122SW2 and the
second bending portion 122C2 may form an edge E,
and/or the second bending portion 122C2 and the third
side wall 122SW3 may form an edge E.

[0133] Referring to FIG. 33, the first side wall 122SW1
and the first bending portion 122C1 may form a curved
surface CS, the first bending portion 122C1 and the sec-
ond side wall 122SW2 may form a curved surface CS,
the second side wall 122SW2 and the second bending
portion 122C2 may form a curved surface CS, and/or the
second bending portion 122C2 and the third side wall
122SW3 may form a curved surface CS.

[0134] Referringto FIG. 34, the frame 122 may include
a corner frame CF on corners C1 to C4 of a plate portion
122P. The corner frame CF may be connected to a side
frame SF. The corner frame CF may be connected to a
plurality of side frames SF. The corner frame CF may be
positioned on a first corner C1, a second corner C2, a
third corner C3, and/or a fourth corner C4 of the plate
portion 122P. For example, the corner frame CF posi-
tioned on the second corner C2 of the plate portion 122P
may connect a side frame SF positioned on the first long
side LS1 to a side frame SF positioned on the second
short side SS2.

[0135] Referring to FIG. 35, a corner frame CF may
include a first side wall 122SW1, a second side wall
1228W2, a third side wall 122SW3, afirst bending portion
122C1, and a second bending portion 122C2. The corner
frame CF may be referred to as a heat sink. The first side
wall 122SW1 and the first bending portion 122C1 may
form a curved surface CS, thefirstbending portion 122C1
and the second side wall 122SW2 may form a curved
surface CS, the second side wall 122SW2 and the sec-
ond bending portion 122C2 may form a curved surface
CS, and/or the second bending portion 122C2 and the
third side wall 122SW3 may form a curved surface CS.
[0136] FIGS. 36 and 37 illustrate examples of a heat
dissipation effect of a display device according to an em-
bodiment of the invention.

[0137] Referring to FIG. 36, a frame 122 may include
aplate portion 122P and a side frame SF. The side frame
SF may be positioned at an edge of the plate portion
122P. The side frame SF may be extended from the plate
portion 122P. The side frame SF may include a first side
wall 122SW1, a second side wall 122SW2, and a first
bending portion 122C1.

[0138] The first side wall 122SW1 may be vertical to
the plate portion 122P at one end or the edge of the plate
portion 122P. The second side wall 122SW2 may be po-
sitioned next to the first side wall 122SWH1. In this in-
stance, the second side wall 122SW2 may be positioned
outside the plate portion 122P and the first side wall
122SW1. The second side wall 122SW2 may be sepa-
rated from the first side wall 122SW1. The first side wall
122SW1 may be connected to the second side wall
122SW2. The first bending portion 122C1 may connect
the first side wall 122SW1 and the second side wall
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122SW2. The first bending portion 122C1 may have a
curved surface.

[0139] Ifthe frame 122 is flat, a length of the frame 122
may be "L2".
[0140] Referring to FIG. 37, a frame 122 may include

aplate portion 122P and a side frame SF. The side frame
SF may be positioned at an edge of the plate portion
122P. The side frame SF may be extended from the plate
portion 122P. The side frame SF may include a first side
wall 122SW1, a second side wall 122SW2, a third side
wall 122SW3, a first bending portion 122C1, and a sec-
ond bending portion 122C2.

[0141] The first side wall 122SW1 may be vertical to
the plate portion 122P at one end or the edge of the plate
portion 122P. The second side wall 122SW2 may be po-
sitioned next to the first side wall 122SW1. In this in-
stance, the second side wall 122SW2 may be positioned
outside the plate portion 122P and the first side wall
122SW1. The second side wall 122SW2 may be sepa-
rated from the first side wall 122SW1. The first side wall
122SW1 may be connected to the second side wall
122SW2. The first bending portion 122C1 may connect
the first side wall 122SW1 and the second side wall
122SW2. The first bending portion 122C1 may have a
curved surface.

[0142] The third side wall 122SW3 may be positioned
on the lower side of the first side wall 122SW1. The third
side wall 122SW3 may be positioned between the sec-
ond side wall 122SW2 and the plate portion 122P. The
third side wall 122SW3 may be separated from the plate
portion 122P or the first side wall 122SW1. The second
bending portion 122C2 may connect the second side wall
122SW2 and the third side wall 122SW3. The second
bending portion 122C2 may be extended from the second
side wall 122SW2 to the third side wall 122SW3.
[0143] Ifthe frame 122 is flat, a length of the frame 122
may be "L1", where L1 is greater than L2.

[0144] This may indicate that a surface area of the
frame 122 shown in FIG. 37 is greater than a surface
area of the frame 122 shown in FIG. 36. Further, this may
mean that a heat dissipation ability of the frame 122
shown in FIG. 37 is better than a heat dissipation ability
of the frame 122 shown in FIG. 36. Areas occupied by
the frames 122 or the side frames SF shown in FIGS. 36
and 37 may have the same spatial limitation. Namely,
this may mean that a heat dissipation effect of the frame
122 shown in FIG. 37 is better than a heat dissipation
effect of the frame 122 shown in FIG. 36 under the same
spatial conditions.

[0145] At the same time, the frame 122 including the
above-described side frame SF may provide sufficient
rigidity against a bending force or a twist force, which
may be applied to the plate portion 122P. Namely, as the
display device 100 becomes the slimmer and large-area
display device, the above-described frame 122 may suf-
ficiently provide the necessary rigidity for the display de-
vice 100.

[0146] Whenthe side frame SF is formed on the upper,
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lower, left and right sides of the plate portion 122P, the
heat dissipation ability of the frame 122 may be further
improved. Further, the frame 122 may provide the more
sufficient rigidity for the display device 100.

[0147] FIGS. 38 and 39 illustrate coupling examples
of a display panel according to an embodiment of the
invention.

[0148] Referringto FIG. 38, the display panel 110 may
include a member layer ML. For example, the display
panel 110 may be an OLED display panel, and the mem-
ber layer ML may be a chip-on-film (COF), a chip-on-
glass (COGQG), a flexible printed circuit board (FPCB), a
tape carrier package (TCP), and the like. The member
layer ML may be extended from a lower end of the display
panel 110 to a back surface of the display panel 110.
[0149] A frame 122 may include an opening 1220P.
The opening 1220P may be formed in a plate portion
122P. The opening 1220P may pass through a front sur-
face and a back surface of the plate portion 122P. The
opening 1220P may be positioned adjacent to one side
of the plate portion 122P. The opening 1220P may be
positioned adjacent to a second long side 122LS2 of the
plate portion 122P. A plurality of openings 1220P may
be formed. For example, when the two member layers
ML at the back surface of the display panel 110 face
toward the frame 122, two openings 1220P may be
formed, and the two member layers ML may pass through
the two openings 1220P.

[0150] Referringto FIG. 39, the display panel 110 may
be positioned on the front surface of the frame 122. The
display panel 110 may be positionedinside the side frame
SF. Namely, the back surface of the display panel 110
may be covered by the plate portion 122P, and the side
of the display panel 110 may be covered by the side
frame SF. An adhesive member DT may be positioned
between the display panel 110 and the plate portion
122P. One surface of the adhesive member DT may be
attached to the plate portion 122P, and the other surface
may be attached to the display panel 110. Hence, the
display panel 110 may be fixed to the frame 122.
[0151] The adhesive member DT may be adjacent to
a border of the plate portion 122P or may be positioned
along an outer perimeter of the plate portion 122P. Name-
ly, the adhesive member DT may be adjacent to an edge
of the plate portion 122P and attached to a front surface
of the plate portion 122P. Hence, heat generated in the
display panel 110 may be directly transferred uniformly
to the plate portion 122P of the frame 122.

[0152] The above-described frame 122 may be re-
ferred to as a front frame. The front frame 122 may be
referred to as a first frame. In the following description,
the embodiment of the invention is described using the
front frame 122 as the above-described frame 122.
[0153] FIGS. 40 to 44 illustrate coupling examples of
a display device according to an embodiment of the in-
vention.

[0154] Referring to FIG. 40, a rear frame 124 may in-
clude a plate portion 124P and a side wall 124SW. The
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side wall 124SW may be positioned on one side of the
plate portion 124P. The side wall 124SW may be formed
on one side or all of sides of the rear frame 124. Hence,
bending rigidity or twist rigidity of the rear frame 124 may
be improved. For example, a thickness of the rear frame
124 may be 0.8 mm. The side wall 124SW may be omit-
ted, if necessary or desired. The rear frame 124 may be
referred to as a second frame.

[0155] Referring to FIG. 41, a portion of the plate por-
tion 124P may be pressed. A portion of a back surface
of the plate portion 124P may protrude. In another point
of view, a portion of a front surface of the plate portion
124P may be depressed. Namely, it may mean that a
portion of the plate portion 124P is pressed.

[0156] The plate portion 124P may include a beam
124B. The beam 124B and the plate portion 124P may
be formed as one body. The beam 124B may be formed
by pressing a portion of the plate portion 124P. The beam
124B may be formed by depressing a portion of the front
surface of the plate portion 124P and protruding a portion
of the back surface of the plate portion 124P. The beam
124B may form a definite line, or may form an infinite
line. The infinite line may mean a closed loop or a circuit.
[0157] Hence, the bending rigidity or the twist rigidity
of the rear frame 124 may be improved.

[0158] Referring to FIG. 42, the rear frame 124 may
be coupled with the front frame 122. The rear frame 124
may be coupled with a back surface of the front frame
122. An adhesive member DT may be positioned be-
tween the front frame 122 and the rear frame 124. The
rear frame 124 may be bonded to the front frame 122
using the adhesive member DT. In this instance, the side
frame SF of the front frame 122 may be positioned on
the side of the front frame 122. Namely, the rear frame
124 may be inserted into the front frame 122.

[0159] Referring to FIG. 43, a plurality of adhesive
members DT may be used. The plurality of adhesive
members DT may be arranged adjacent to each other in
a vertical or horizontal direction, in order to secure the
coupling stability while sufficiently securing the rigidity
against a bending force or a twist force after the front
frame 122 and the rear frame 124 are coupled. Namely,
because a plurality of adhesive members DT1 and DT2
are disposed at a predetermined distance therebetween,
a predetermined gap may be formed between the front
frame 122 and the rear frame 124.

[0160] Forexample, the front frame 122 may be made
of a metal containing iron (Fe), and the rear frame 124
may be made of a metal containing aluminum (Al). Thus,
the front frame 122 and the rear frame 124 may have
different thermal expansion coefficients. Hence, when
the front frame 122 and the rear frame 124 are processed
at a high temperature or a low temperature after the front
frame 122 and the rear frame 124 are coupled, the front
frame 122 and the rear frame 124 may be differently ex-
panded. The plurality of adhesive members DT1and DT2
may prevent a twist phenomenon, which may be gener-
ated by a thermal expansion difference between the
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frames 122 and 124.

[0161] As another example, the front frame 122 may
be made of a metal containing aluminum (Al), and the
rear frame 124 may be made of a metal containing alu-
minum (Al). Thus, the front frame 122 and the rear frame
124 may have the same thermal expansion coefficient.
In this instance, the display panel 110 may be closer to
the front frame 122 than the rear frame 124. Thus, the
front frame 122 may be directly exposed to heat gener-
ated in the display panel 110. Namely, a twist phenom-
enon, that may be generated because the metals have
different exposure degrees with respect to heat even if
the metals have the same thermal expansion coefficient,
may be prevented by the plurality of adhesive members
DT1 and DT2.

[0162] Referringto FIG. 44, arigid beam (or arigid bar)
126 may be coupled with the rear frame 124. The rigid
beam 126 may be coupled with a back surface of the rear
frame 124. The rigid beam 126 may be coupled with a
beam 124B protruding from the back surface of the rear
frame 124. The coupling between the rigid beam 126 and
the beam 124B may be performed through a rivet or a
bolt. The rigid beam 126 may be formed on an upper side
of the beam 124B formed on the back surface of the rear
frame 124. The rigid beam 126 may further improve the
bending rigidity or the twist rigidity of the rear frame 124.
[0163] A powersupply unitP, adriver D, and/or a tuner
T may beinstalledinside the beam 124B. Whenthe beam
124B forms a closed loop or a circuit and protrudes from
the back surface of the rear frame 124, the power supply
unit P, the driver D, and/or the tuner T may be installed
inside the beam 124B.

[0164] A back cover 130 may cover the power supply
unit P, the driver D, and/or the tuner T while being coupled
with the beam 124B or the rigid beam 126.

[0165] FIGS. 45 to 49 illustrate examples of one cross
section of a display device according to an embodiment
of the invention.

[0166] More specifically, FIGS. 46 to 49 illustrate cross
sections of the display device 100 taken along line A-A’
of FIG. 45. FIGS. 46 to49illustrate upper, left, right and/or
lower cross sections of the display device 100.

[0167] Referringto FIG. 46, the display panel 110 may
be coupled with a front surface of a front frame 122. The
rear frame 124 may be coupled with a back surface of
the front frame 122. The display panel 110 may be at-
tached and fixed to the front frame 122. An adhesive
member DT may be fixed to a plate portion 122P of the
front frame 122, and a portion of a back surface of the
display panel 110 may be attached and fixed to the ad-
hesive member DT.

[0168] The front frame 122 may include the plate por-
tion 122P and a side frame SF. The plate portion 122P
may face the display panel 110. The adhesive member
DT may be attached to a portion of the plate portion 122P.
The back surface of the display panel 110 may be at-
tached to the adhesive member DT.

[0169] An air gap may be formed between the back
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surface of the display panel 110 and a front surface of
the plate portion 122P. Hence, heat generated in the dis-
play panel 110 may be transferred to the plate portion
122P. The heat generated in the display panel 110 may
be absorbed in the plate portion 122P and uniformly dis-
tributed to the plate portion 122P.

[0170] A rear frame 124 may be coupled with a back
surface of the front frame 122. The rear frame 124 may
be bonded to the back surface of the front frame 122
using an adhesive member DT. The rear frame 124 may
include a plate portion 124P and a side wall 124SW. The
side wall 124SW may be positioned at an edge or one
side of the plate portion 124P. The plate portion 122P of
the front frame 122 may have a thickness smaller than
the plate portion 124P of the rear frame 124.

[0171] For example, a thickness of the plate portion
122P of the front frame 122 may be 0.6 mm, and a thick-
ness of the plate portion 124P of the rear frame 124 may
be 0.8 mm. As another example, a thickness of the front
frame 122 may be 0.6 mm, and a thickness of the rear
frame 124 may be 0.8 mm.

[0172] Thefrontframe 122 and the rear frame 124 may
be formed of the same material. For example, the front
frame 122 and the rear frame 124 may include aluminum
(Al). Hence, a twist phenomenon, which may be gener-
ated by a difference between thermal expansion coeffi-
cients of the front frame 122 and the rear frame 124 in
an environment of a high temperature or a low temper-
ature, may be prevented. The front frame 122 and the
rear frame 124 may have different colors. Hence, a mul-
titone or multicolor appearance of the display device 100
may be achieved. The multitone or multicolor appear-
ance of the display device 100 may be implemented by
painting the front frame 122 and the rear frame 124 with
different colors and differently processing the surfaces
of the front frame 122 and the rear frame 124 so that they
have different textures.

[0173] The frontframe 122 may include the side frame
SF, and the side frame SF may be positioned on one
side or at an edge of the plate portion 122P. The side
frame SF may be curled. The side frame SF may cover
the side of the display panel 110 and/or the side of the
rear frame 124 while being curled at the edge of the plate
portion 122P.

[0174] The side frame SF may include a first side wall
122SW1, a second side wall 122SW2, a third side wall
122SW3, a first bending portion 122C1, and a second
bending portion 122C2. The bending portion may be re-
ferred to as a curling portion.

[0175] The first side wall 122SW1 may be extended
from an edge of the plate portion 122P. The first side wall
122SW1 may be formed by bending from the plate portion
122P toward the side of the display panel 110. The sec-
ond side wall 122SW2 may be positioned in parallel with
the first side wall 122SW1. The second side wall 122SW2
may be separated from the first side wall 122SW1 by a
predetermined distance G1. The second side wall
122SW2 may be exposed to the outside. Namely, the
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second side wall 122SW2 may contact an outer air.
[0176] Thefirstbending portion 122C1 may be extend-
ed from the first side wall 122SW1, bent toward the sec-
ond side wall 122SW2, and connected to one end of the
second side wall 122SW2. The first bending portion
122C1 may be connected to the first side wall 122SW1
and/or the second side wall 122SW2 while forming a
curved surface together with the first side wall 122SW1
and/or the second side wall 122SW2.

[0177] The third side wall 122SW3 may be adjacent to
the side of the rear frame 124. The third side wall 122SW3
may be separated from the side of the rear frame 124. A
gap may be formed between the third side wall 122SW3
and a side wall 124SW of the rear frame 124. The third
side wall 122SW3 may be positioned inside the second
side wall 122SW2. The third side wall 122SW3 may be
positioned simultaneously adjacent to the first side wall
122SW1 and/or the plate portion 122P of the front frame
122.

[0178] In another point of view, the side wall 124SW
of the rear frame 124 may be inserted between the third
side wall 122SW3 and the adhesive member DT. An up-
per surface of the side wall 124SW of the rear frame 124
may be adjacent to, contact, or face the plate portion
122P of the front frame 122 or the first side wall 122SW1.
Aninner surface of the side wall 124SW of the rear frame
124 may be adjacent to, contact, or face the adhesive
member DT. An outer surface of the rear frame 124 may
be adjacent to, contact, or face one surface of the third
side wall 122SW3 of the front frame 122.

[0179] Hence, the embodiment of the invention may
implement the slim structure of the display device 100
while securing the rigidity of the display device 100. Fur-
ther, because the cutting surface of the rear frame 124
is not exposed to the outside in the embodiment of the
invention, a separate process for the cutting surface may
be omitted. Hence, the number of manufacturing proc-
esses may decrease, and the assembly of the display
device 100 may be easily performed. Furthermore, a us-
er’s injury, a corrosion, a crack, etc., that may be gener-
ated by an exposure of the cutting surface of the rear
frame 124 to the outside, may be prevented.

[0180] The second bending portion 122C2 may con-
nect the second side wall 122SW?2 and the third side wall
122SW3. The second bending portion 122C2 may be
bent while being extended from the second side wall
122SW2 and connected to the third side wall 122SW3.
[0181] The second side wall 122SW2, the first bending
portion 122C1, and the second bending portion 122C2
may be exposed to the outer air. While the third side wall
122SW3 and the side or the side wall 124SW of the rear
frame 124 form a gap, the outer air may enter into or may
be discharged from the inside of the cured side frame
SF. As a result, all of the first side wall 122SW1, the
second side wall 122SW2, the third side wall 122SW3,
the first bending portion 122C1, and the second bending
portion 122C2 may be exposed to the outer air. Hence,
heat, that is generated in the display panel 110 and is
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absorbed in the plate portion 122P of the front frame 122,
may be efficiently dissipated through the side frame SF.
[0182] Referring to FIG. 47, a first side wall 122SW1
and a first bending portion 122C1 may form an edge E.
The first bending portion 122C1 and a second side wall
122SW2 may form an edge E. The second side wall
122SW2 and a second bending portion 122C2 may form
an edge E. The second bending portion 122C2 and a
third side wall 122SW3 may form an edge E. A length L4
of a side frame SF shown in FIG. 47 is longer than a
length L3 ofthe side frame SF shown in FIG. 46. A surface
area of the side frame SF exposed to the outer air in-
creases due to the edges E. An increase in the surface
area means an improvement in a heat dissipation effect
of the front frame 122.

[0183] A gap (or a distance) G2 between the first side
wall 122SW1 and the second side wall 122SW2 in FIG.
47 may be the same as a gap (or a distance) G1 between
the first side wall 122SW1 and the second side wall
1228W2 in FIG. 46.

[0184] Referring to FIG. 48, a gap (or a distance) G3
between a first side wall 122SW1 and a second side wall
122SW2 may be greater than the gaps (or the distances)
G1 and G2 between the first side wall 122SW1 and the
second side wall 122SW?2 in FIGS. 46 and 47. A length
L5 of a side frame SF shown in FIG. 48 may be longer
than lengths L3 and L4 of the side frames SF shown in
FIGS. 46 and 47. This means an increase in a surface
area of the side frame SF exposed to the outer air. Hence,
a heat dissipation effect of the front frame 122 may be
further improved.

[0185] Referring to FIG. 49, a first side wall 122SW1
and a first bending portion 122C1 may form an edge E.
The first bending portion 122C1 and a second side wall
122SW2 may form an edge E. The second side wall
122SW2 and a second bending portion 122C2 may form
an edge E. The second bending portion 122C2 and a
third side wall 122SW3 may form an edge E. A length L6
of a side frame SF shown in FIG. 49 is longer than the
length L5 ofthe side frame SF shown in FIG. 48. A surface
area of the side frame SF exposed to the outer air further
increases due to the edges E. An increase in the surface
area means an improvement in a heat dissipation effect
of the front frame 122.

[0186] A gap (or a distance) G4 between the first side
wall 122SW1 and the second side wall 122SW2 in FIG.
47 may be the same as the gap (or the distance) G3
between the first side wall 122SW1 and the second side
wall 122SW2 in FIG. 48.

[0187] The foregoing embodiments are merely exam-
ples and are not to be considered as limiting the present
disclosure. The present teachings can be readily applied
to othertypes of methods and apparatuses. The features,
structures, methods, and other characteristics of the em-
bodiments described herein may be combined in various
ways to obtain additional and/or alternative embodi-
ments.

[0188] Although embodiments have been described
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with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications in the component parts and/orarrange-
ments, alternative uses will also be apparent to those
skilled in the art.

Claims
1. A display device comprising:

a display panel(110);

a rear frame(124) at a rear of the display pan-
el(110); and

a front frame(122) positioned between the dis-
play panel(110) and the rear frame(124) and
coupled with the display panel(110) and the rear
frame(124), the front frame(122) including a
plate portion(122P) facing the display pan-
el(110) and a side frame(SF) formed at a side
or an edge of the plate portion(122P),

wherein the side frame(SF) includes:

a first side wall(122SW1) adjacent to a side of
the display panel(110) and extended from the
plate portion(122P);

a second side wall(122SW?2) located near a side
of the first side wall(122SW1);

a first bending portion(122C1) extended from
the first side wall(122SW1) and connecting the
first side wall(122SW1) to an end of the second
side wall(1228W2); and

a second bending portion(122C2) extended
from the other end of the second side
wall(122SW2) and bent from the second side
wall(122SW2) toward the rear frame(124) or the
front frame(122).

2. The display device of claim 1, wherein the front

frame(122) has an air path(AP) between the first side
wall(122SW1) and the second side wall(122SW2).

3. The display device of claim 1, wherein the side
frame(SF) furtherincludes a third side wall(122SW3)
adjacent to a side of the rear frame(124), separated
from the first side wall(122SW1) or the plate por-
tion(122P), and connected to the second bending
portion(122C2).

4. The display device of claim 1, wherein the rear
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frame(124) is bonded to a back surface of the front
frame(122), and

wherein the display panel(110) is attached to a front
surface of the front frame(122).

The display device of claim 1, wherein the side
frame(SF) is formed along an entire perimeter of the
plate portion(122P) of the front frame(122).

The display device of claim 1, wherein the side
frame(SF) has a curved surface(CS), and

wherein the curved surface(CS) is formed between
the first side wall(122SW 1) and the first bending por-
tion(122C1), between the first bending por-
tion(122C1) and the second side wall(122SW2), and
between the second side wall(122SW2) and the sec-
ond bending portion(122C2).

The display device of claim 1, wherein the side
frame(SF) has an edge(E), and wherein the edge(E)
is formed between the first side wall(122SW1) and
the first bending portion(122C1), between the first
bending portion(122C1) and the second side
wall(122SW2), and between the second side
wall(122SW2) and the second bending por-
tion(122C2).

The display device of claim 1, further comprising a
member layer(ML) electrically connected to the dis-
play panel(110),

wherein the front frame(122) includes an open-
ing(1220P) in the plate portion(122P), and the mem-
ber layer(ML) passes through the plate por-
tion(122P) of the front frame(122) through the open-
ing(1220P).

The display device of claim 1, wherein the rear
frame(124) includes a plate portion(124P) facing the
plate portion(122P) of the front frame(122), and
wherein the plate portion(124P) of the rear
frame(124) includes a beam(124B) formed by pro-
truding a back surface of the plate portion(124P) of
the rear frame(124) through pressing.

The display device of claim 9, wherein the
beam(124B) forms a closed loop on the plate por-
tion(124P) of the rear frame(124).

The display device of claim 9, further comprising a
rigid bar(126) coupled with the beam(124B) of the
rear frame(124) at a back surface of the rear
frame(124).

The display device of claim 1, wherein the front
frame(122) and the rear frame(124) include alumi-

num (Al).

The display device of claim 1, wherein an air gap(AG)
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is formed between the display panel(110) and the
plate portion(122P) of the front frame(122).

The display device of claim 1, wherein the first bend-
ing portion(122C1) and the second bending por-
tion(122C2) are exposed to the outside.

The display device of claim 1, wherein a thickness
of the front frame(122) is less than a thickness of the
rear frame(124).
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